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The geology and hydrology 0; nOrthern Ne. Jerse. are conSlderabl. more
' .

comolex than the Coastal PIs in reg1on. To simpli 'y, H has been di.Ided
into t.o broad areas, the TriaSSIC Lowlands and the Highlands RegIon ('ig-
ure 1). Unlike the Coa.tll PlaIn. where the loui,ers consist 0; extenSIve
bed. of unconsolidated depOSits, the primlry .ater-bearing units in north-
ern New Jersey are sediment ary and crystalline rocks (,igure 11). These

gllcial depOSits for water supply and .here these Occur in buried, eroded
and .,cation. Both regIOns are also heavily dependent upon unconsolidated
vary conSIderably In theIr ability to yield water, depending on rock type

the Highlands. 'igure 12 ShOWS the geoorll major deposits of glacill ori-
the most important SOurce of ground water in both the Tri••sic Lowllnds and
rack Channels and are thiCk and permeable, the gllcill sediments represent

gin that may have some ground-water Potential.

Geology and HVdrolo2~

---?? Triassic Sediments: The Tril•• ic Lowllnds Ire Ilmoat entirely under_
lain by sedimentary Brunlw1ck Shlle. Although ita primlry permeability i.

low, Ippreclable onountl of wlter Ire found in jOint. and fracturll. How-
e.er, unle•• I oiqnificlnt """'er of the.e jOinta and frlctures Ire ""ne-
trlted by a well, yields con be relltively "'11. The direction of highe.t
permeability Snd of the grelte.t mOVement of ••ter in rOlOOn.e to pulping
tend. to olrlllel the strike of the bed., generllly oouthwelt to northo ••t.
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:n "enera!. 'Ce ~"nc':a! .ate:-oeane" zone of t."e T: :ass:= rock,

:ar;;es "'::=m :ess ::"lan ::C feet t:= 6:0 feet :.'" ceoth. The IT:e~HanCeoth cf'

:ncos,: '01 and mun1c::al 'cooly .ells in eergen County 1S 250 feet. H1gh_

v~el:: ••ells taOO.l.~g thlS aeui fe: i.., Essex County are between 3CO and 400

feet deep. There aOoears to be a d:rect relations/no bet.een .ell neld

and thiCkness 0 f overlying unconsolidated glacial depOSItS. Wells gener-

ally produce more where the overlying deposits are relatively thick. strat-

ified. and coarse-gra:ned. The.e sur face deDo.it. Ire 0 ften in direct hy_

or awl ic connect ion W 1 th the bedrock. and act as a source 0 f reCharge be-

cause of thelr greater caoacltv to recelve and store preCipitation (Figure
12; .

A nurniler of high capacity wells tap the Triassic rocks.
In Essex

County. yields of 3S public supply. industrial, and commercial wells range

from 3S to 820 gpm (gallons per minute) and average 364 gpm. Wells over

300 feet deep and larger than 8 inches in diameter have a median yield of

230 gpm in Passaic County. However, the ability to develop high capacity

••ells is not uniform throughout the region. Many wells drilled during ex-

ploration programs are never equipped as production wells because of poor
yields.

Igneous rocks associated with the sedimentary formations. principally

diabase and ba.aUs, are nignly reSistant to erosion and form the ridges

of the Watchung Mountains and tne Palisades.
They are poor aqui fers,

tapped primarily for domestic purposes by wells yielding 5 go- or less.
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Per.eacle sanes a-a ;,ave;s c.n,a.ned ••th,n 'he valley fill sed••ents tnat
are SUItab10 fe, c;rcuno·.ater development range In thlckne.. from 50 to
several hundred feet. IndIVIdual bed. that can suppert high capacIty .ells
are not e.tensive, and l"hology may Change radically Over •• little a. 100

feet .ithin the .ame valley. Well YIelds COmmonly reported for the glacIal
sec;.••nts recr.'en, succes.ful .ells iocated from a program of te•• drill-

beth t~ Tri••••c Lo.lands and tne Highland. Regien, the ar••l extent of
Although the rock aeuifer. have been mapped In .ome det.il througheut

important glaCIal aqUIfer. is rel.tively unkno •• e.cept in .ome of the mere
heavlly developed areas of eastern Morris and western Essex Counties, Union

1Z).
Countv, the Ramaoo River .ubbaSin, and the ROCk•••y River subb••in (rigure

fied drift are almost uniformly cap.ble of prOducing several hundred thou-
PUblic Sucply and industrial wells tapping tne more permeable str.ti-

sand gpd to more tn.n one mgd.
tor example, yields of wells completed

in Union County in 50 to 200 feet o( sand end guvel sediment. in Kenil-
worth-Newark Valley, Summit Valley, Union Valley, and R.hw.y V.lley, .ver-
Ige apl=/roxim.tely 400 gpm.

Wells in Essex and Morris Counti •• tapping
glaCial sands and gr.vel. adjacent to tne P•••• ic River Ind it. tributaries
produce one to 1.5 mgd. Total pump.ge from tne system of buried valleys in
tnis latter area is about 20 mgd, witn tne nignest yields (rOfltform.tions
receiving recnarge fro. adjacent streams.
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r inall y. land-u •• pllnnlng in th. h••• il y urbaniz.d north••• t POrtIon

or the To:a,.,C Lowland. ha. g.n.rally railed to conSld.r th. ao,.r ••• r.

rects or pavIng potential reCharge ar •• s. andlor th. imp.ct or con.truct,on

or regIonal sewers on ground-water availability. In addition. mlny commun_

iti •• wholly d.p.nd.nt on ground wat.r ar. so built up thlt th.re 1. not

enough remlinlng op.n 'PIC. to carry out th. .xploretion nec•••• ry to
locate additional production well sites.

wat.r avaIlabIlity such a. r.charg. rat ••• pumPlg•• diversion right •• Con-

In th. pr.Pora t ion 0 f tn i. sp.c ial report. flctors Iff.ct ing gro,",d_

sunpthe U'••• nd int.rf.r.nc. with .urflc.-wlt.r .uppli.s were .vllult.d

on a countY-by_county baSi.. This informltion WI•• upport.d by int.rvi •••

with ground-wlt.r u•• r. Ind pUblic Ig.ney personnel. Ind r.vi.w of dltl

from organization. involv.d in wlt.r-r •• ourc. mlnl9••• nt (stlt •• uses. in-

t.rstate ag.
nc
lO.. and private consultlnt.). hbl. 2 S-arizes gro'-"d-

water pumpage in northern New Jersey.

a.r9·
n

Count" e••.••reUy. tn. ••• t.rn •• etion of tn. county is .up-

pli.d by surflc •• It'r .net the ••••t.rn •• etion by gro""d wlter. Portions

of the ce: :81 and soutnwestern sections are served by both.

a.e.u •• yhld •• re 91•.••roUy nigher. Ibout 75 poreent of tn. P_.ge

in tn. R••• po River b•• in is from str.tified drift. even though it under-

lie. only I -U p.relntlge of the totol b•• in "'".. WeU. in VIU.
y
_

fill depOSits supply most of Mahwah and all of Oakland.

lndustrill Md public .upply -11191 11 eonCMtroted in I eontrol
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·es, ," '-e sou".'" anc :e·"a: :a" e' "e Count, IS se.ere., oni. 'we!::
succi", :~!7'oac;e.~ •-. ext r•.•.•r ••• . ~ t

•. -.<;; <;; • -"<;; .o:'~·,ern5ect.:.ono. I'le county ':'5not l,;sea
consumo::.e'" ". ce r:e., age 0 f .ndustr ial Pumpage usee consume: "e!. 15

"nkno••n. Cut man. of t.'e ,"oustr 101 plants along the Passu: ana Sado!e

Ri.ers d,scnar;e to tne ',.ers. and tn ••• ter is •••• nti.lly lost from ".
grounO-water svstem.

Tnere are indications of areaw1de water-level de-
cl~nes 1n southern aergen County from overpump1ng the TriaSSic shales.

~e OODortun.:.~v fe:, ~~rt~er oevelopment of ground water depends to a
great degree on the futur! lndustrial pumpage. and the ability to develop
surface water and ground water conjunctively in basins containing slgnifi-
cant glaCial depOsits. The bedrock aquifer already appears to be over-
stressed in areas of concentrated pumpage.

~ssex Countv: Ground water accounts for about 28 percent of the total
water used in the county. More than 80 percent of the 35 mgd pumped for
public supply is obtained from stratified drift depOsits. mostly in the

Liv ingston-F"lorham Park-Millburn arn have resulted in severe water-level
western portion of the county. This heavy pumpag_ and urbanization in the

declines in both the unconsolidated and sandstone aquifers, which function
as a single hydraulic unit in the area (rigure 12).

Heav y pumpage from the Triassic sediments in the Newark area has ex-
ceeded the average recharge to the system, and water level. have been de-
clining for years with serious salt-water intrulion fro. Newlrk Bay and the
PciSSlic:River. Newark and the western valley-fill ~u.i fer area. Ire of



r1gure 1 - PRINCIPAL GEOLOCIC RECIONS
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A!lonticCount'/ ••••••••••••
AMKoncily •••••••••••
Al10nticGly ciIy •••••••••
8f1911OIino0Iy ••••••••••
Buena bo<t>uQh ••••••••••
8uena Vi". township •••••
Co<bonGly 0Iy •••••••••
E99 Harllor IOwIIs/Iij>•••••
E99 _ Gly Oly ••••••
Estell Mono< ciIy ••••••••
Folsom borOUQh •••••••••

GoIIowav towns/lij> •••••••
HOtnIIIon towns/lij> •••••••
HommonIonlOwll ••••••••
LJnwoodcily ••••••••••••
longport bo<t>uQh ••••••••
M"'9OIt Gly 0Iy " •• ".'
Mullico township ••••••••
~ciIy ••••••••••
-cily •••••••••
Port ~opuDIicciIy ••••••••
Somtn Point ciIy ••••• ".
Venin« Gly 0Iy ••••••••
W~t ••••••••••••••••

Bt<gen Counly ••••••••••••
~ borOUQh ••••••••
Alpine borOUQh ••• ~ •••••
Bt<genfiold borOUQh ••••••
BovoJo borOUQh •••••••••
Cor1stadt borOUQh ••••••••
CIifl>ido!'art< borOUQh ••••
CIostor borOUQh •••••••••
CtnMiII borOUQh ••••••••
0tmarnI borOUQh •••••••
Ownont borOUQh ••••••••

East RuIhorfard borOUQh •••
EdQIwatw borOUQh •••••••
Elmwood !'art< borOUQh ••••
em.non borOUQh ••••••••
En9Jowood ciIy '" •••••••
E~ Ciffs borOUQh ••
Foir I.ftn bo<t>uQh •••••••
FoiMow bo<t>uQh ••••••••
fort lie borOUQh ••••••••
-~borOUQh ••••

GarfioId ciIy ••••••••••••
Glen ~od< borOUQh •••••••
Hodt •••••• ciIy •••••••••
HarTin9Jon !'art< borOUQh •••
HasIwoudt Hti;m borOUQh.
- bo<t>uQh ••••••••
HhIIIo borOUQh ••••••••
HcHto-(us borOUQh ••••••
llOl1ia borOUQh ••••••••••
I.iIItt Ftrrt borOUQh ••••••

lodi borOUQh •••••••••••
lvnchnt '-'IhIl ••••••M..- '-'IhIl •••••••
Mavwoad borOUQh •••••••
MiIIand ,.. borOUQh ••••
Montwlo borqII •••••••
Moaoodio borOUQh ••••••
- Milford borOUQh •••••
- AIin9Jon borOUQh •••
NorItNaIo bo<t>uQh ""'"

Nctwood borOUQh ••••••••
0aIdand bo<t>uQh ••••••••
Old T_ borOUQh ••••••
Oradol borOUQh •••••••••
PaIisadn !'art< borOUQh ••••
Paramus borqII ••••••••
!'art< IIidIjt borOUQh ••••••
~......, bo<t>uQh •••• " ••••
~idvefieId borOUQh •••••••
RidgefioId ,.. viIIagt •••••

~viIIagt ••••••••
RMr Eclat borOUQh •••••••
RMr V.,--., .
R~!'art<,--., ••••
Roddoigh barautII •••••••
RuIhorfard borOUQh ••••••

- SodiIt 1I<0oI< ,--., ••••
SodiIt Ihor borqII •••••
Souttt HadronIod< iOMIIIip.
T•••••• ~ ••••••••
Ttnafly barautII •••••••••

''''- 01 Sparioh •••• may be 01 .,., •••••.

32-391 NEW JBtSEY
GIGENERAl POPULATION



THIS DOCUMENT IS CURRENTLY
CLASSIFIED NON-CONFIDENTIAL BY EPA
AS THE SITE DOES NOT QUALIFY
FOR FURTHER REMEDIAL ACTION AT THIS
TIME



f(jlttf rVtk- CUff· IJJDc>o2.I.3CJIl{S~"-
v;CONFI,DENTIAL-NOT FaA PUBLIC RELEASE

02-9002-16-PA
Rev. No. 0

s : ,
HRS

;} 3. 0 ~

Sunac. Wit., Aout. SCOt.IS,.,

o

WORKSHEET FOR COMPUTING SM

I ;;<.5'"3
---

I 0

PRO
S 52

3~. bS IO£.6.cJ,2.

/.SJ ;2.S- 3

0 t!!!J

I

I06!',rs,

3':<.67 I
I

17,;;0 I

s~ S2 S2
QW· S.· I

v s: • sJ • sJ / t .73 _ S-.. •.w S. I

WORKSHEET FOR COMPUTING 1M



02-9002-16-PA
Rev. No. 0

CONFIDENTIAL-NOT FOR PUBLIC RELEASE
I

I :rcuno '.'Jater '"oute 'Norll Sheet

L ;:;allno Fac:or ~sSlgneo It alue
',AUltl- IHRS I '.1a.c. I

PROC,rCle One. :Jller I Score I

[lIJ Cbse""eo Fielease lW ~5 I 0 I ~5 e
I

,t .,ose""eo release IS gll/en a score ot 45, oreeeee to Itne GJ
If oose""ea release IS given a score 1)1 O. creeeeo to line [TI.

1m Route Characteflsllcs

G8ectl'l to Aouller 01 J 1 ~1P 2 'I 5C()ncern

:2. -<Net Prec'Cltallon J 1 /$J 3 JPerme.o.ury ot tne a KID 2 3 JUnsaturateo Zone

] '7;:Ihys.ca, State J 1 2W J .»
I Tota, Route Cnaractenstlcs Scor. '~ ! I~1m

G.:lntalnmenr ,J 1 2 rw J , 3
0 Wast. CharacterrstlCs

1-<6Tox.r.rry I Persistence a 3 6 9 12 IS/lID) 18 Ir(
Hazaraous Waste a 1 ~3 4 5 e 7 8 .;L. 8 d..
Quantify

1
I Total Waste Cl'1aracterrst.cs Score J-O/ 26 , eJO I[iJ Taroets

{.Grouno Water Use a l1W> 3 3 ~ G:::i"ance to "'Iearesr
} ,~ 4 5 8 ~O 1 Ib 40 ,;2.E::/Neill Pc-oulallon

~ 18 l§'5erveo 24 JO 32 41)

I
[!J 11 lin. Uj .s 45. mUlllOly III • ~ l m

:t Itn. QJ 's O. mulllDly rn l W x G • m
lm !J'''loe !Ine @] Oy 57,330 ana mUllloly oy 100

0-= f+fl.....S
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Sunace Warer Roure Work Sneer
i

o:1arlnoFactor !
.o!.ssioneaValue I Multi-

HRSI s~:~~I PROICjrele On•• ollerm Obs.rveo R.'.ue @) ~5 I 0 45 CJ
It eOs.rved r.'NS. la Ol•• n a valu. of .5, proc••• ro IIn. 0.
" OCa.rved r., •••• Is glv.n a valu. of 0, proceea 10 line 0-

III Route CharacterlstlC3
Facility Siooe ana Intervening liJ1 2 :3 1 0 :3 DTerrain

;;;.. .A~; .I-yr. 24oftr. Rainfall 0 1 1 :3Distance to Nearest Sur1ac:e 0 1 2 '-i 6 '-IWater
Physlcat Stat. 0 1 2{fiJ 1 3 :3 3

I I I
I

Total Floute ChatKtenattcs Score 7 IS , 1 II

rn CQntalnment o ~ 2 :3 1 ( :3 I0 Wast. CI'latac:terlsIIClI
(<6 I :?TOllllcltyIP.rslst.nce 0 :3 6 9 12 151Ji) 1 18Haun:!oua Waste o 1m} 2 3 • 5 6 7 8 1 I 8 ,

Quantity

I Total Waite Char8ctettsttcs Score If 28 /i
ill Targets

Sunace Weter Use a 1 ID J :3 6 9 cDistance to a SenSUlve E® 1 2 3 2 0 e o;:nvlronment
POoulatlon Servea ICistance }ff ~ 6 8 1~ 1 [) 40 0te water Intue 18 18 20Downstr.am 30 32 3.5 40

I Total Taro_ra Scor. 6"' 55 S
[!J It IIn. OJ IS .5, multlOly m x 0 x G]

IcJJG /0d.6I' lin. C!J IS 0, multloly rn x CD x (!j x ill Sousa
ill DiVIde fin. CID by S..3SO and mU.II01yby 100 S!W - ), 5'1-~I,£,1
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